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Tl - VOICE NAVIGATION DEVICE 

AB - PURPOSE:To make a driver easily and securely recognize directive 
contents by listening an directive voice for course guidance in a 
state matching the direction sensation and distance sensation of 
the driver. 

- CONSTITUTION:Thls device is provided with a steering sensorlS 
which detects the position or rotation angle of a steering wheel and 
its detection result Is sent to the CPU 10 of an arithmetic processor 
4. The CPU 10 calculates the steering position and the relative 
angle between the azimuth of the vehicle and a direction wherein 
the vehicle should go In an intersection and sends a control signal 
Q. performing control so that the directive voice can be listened to 
by the driver from the corresponding relative angle direction, to a 
control amplifier 6. Therefore, the sound image localization of 
directive voices outputted from speakers7a and 7b moves in order 
corresponding to the relative angle direction which changes 
momentarily according to the steering operation, so that the driver 
is properly informed of the directive contents. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of die Invention] 
[0001] 

[Industrial Application] this invention relates to the voice navigation equipment which performs 

course guidance of vehicles with voice. 

[0002] 

[Description of the Prior Art] In recent years, the navigation equipment which points to the path to 
the destination to the operator of geographical unfamiliar vehicles, and performs course guidance is 
used. It is made to express directions of the path to the destination, and the travelling direction in an 
every place point required in order to guide to the destination on the display of CRT etc. as 
navigation equipment. An operator can acquire the course information to which he should progress 
by seeing this display serially. 

[0003] However, with such navigation equipment, although course information is acquired, an 
operator needs to move a visual axis to a display from a front field of view. Therefore, as there is no 
trouble in operation, in order to check a course, it is not necessarily easy to have to recognize the 
image information on a display in slight time, and to recognize the guidance directions by navigation 
equipment certainly. Although image information can be certainly recognized if a display is seen, 
since vehicles are stopped, vehicles must be made suspended repeatedly until it arrives at the 
destination, and a time loss is large. 

[0004] It replaces with outputting image information on the display of CRT etc. from such a 
viewpoint, or uses together with it, and the so-called voice navigation equipment which performs 
guidance directions with voice is proposed. That is, the loudspeaker for voice outputs is arranged, for 
example, when it is judged that vehicles should turn to the right at the next crossing, it is made to 
output from a loudspeaker the directions voice "it is the right about the next crossing." While 
securing the safety of vehicles operation, without an operator moving a visual axis to a display from 
a front field of view since course information can be acquired through an acoustic sense when based 
on such voice navigation equipment, there is an advantage of not producing the time loss to 
destination arrival. 
[0005] 

[Problem(s) to be Solved by the Invention] However, since it may fail to hear directions voice, or he 
may forget the content of directions with voice navigation equipment and the content of directions 
cannot be checked in detail like the image information on a display in this case, it is very 
inconvenient, moreover, since today's improvement in the speed and judgment always quick for 
operating vehicles in the complicated traffic situation are required, if the timing of direction 
cognition is overdue, it will separate from the predetermined path to the destination, without the 
ability bending at the crossing at which it should turn - like ~ things will arise 
[0006] Therefore, in voice navigation equipment, it becomes an important technical problem to make 
an operator recognize the content of directions certainly with voice directions once. 
[0007] 

[Means for Solving the Problem] Then, this invention aims at offering the voice navigation 
equipment which can ensiu-e [ more quickly and ] cognition of the content of directions with the 
voice, when performing specific directions, for example, course directions of vehicles etc., with 
voice. 



http://www4.ipdljpo.go.jp/cgi-bin/tran_web_cgi_ejje 



06/06/2003 



rage z oi o 



[0008] In order to attain this purpose, with the voice navigation equipment by this invention, the 
sound source of directions voice shall be moved according to the sense of a direction which an 
operator senses. 

[0009] Namely, the voice navigation equipment by this invention Two or more voice output meanses 
to output voice, and a current position detection means to detect the current position of vehicles, A 
direction detection means to detect the direction of vehicles, and a course judgment means to make a 
course judgment to the predetermined destination from the current position detected with the cxirrent 
position detection means, It has the voice output control means which control the voice outputted by 
the judgment result of a course judgment means, and the direction of the vehicles detected with the 
direction detection means from a voice output means, and perform image normal position movement 
according to position change of a steering, and is characterized by the bird clapper. 
[0010] Moreover, an input means by which this invention inputs the destination and a storage means 
to store the traffic information of map data, crossing data, etc., Two or more voice output meanses to 
output voice, and a current position detection means to detect the current position of vehicles, A 
course judgment means to make a course judgment to the destination inputted by a direction 
detection means to detect the direction of vehicles, and the traffic information stored in the storage 
means and the current position detected with the current position detection means with the input 
means, It is voice navigation equipment which has the voice output control means which control the 
voice outputted by the judgment result of a course judgment means, and the direction of the vehicles 
detected with the direction detection means from a voice output means, and perform image normal 
position movement according to direction change of vehicles, and is characterized by the bird 
clapper. 

[001 1] The relative angle between the direction of the vehicles which change every moment in the 
case of the steering operation performed by the operator at the crossing judged that it should turn at 
voice output control means from a course judgment means, and the direction which should advance 
is computed, and it controls so that the directions voice outputted from a voice output means is 
always heard by the operator from a relative angle. 

[0012] A voice output means consists of at least two loudspeakers prepared before and after right and 
left of vehicles, respectively, and voice output control means control tiie directions voice for the 
course guidance by the judgment result of a course judgment means according to direction change of 
the vehicles detected with a direction detection means to carry out output movement among these 
loudspeakers. 

[0013] A direction detection means may be constituted as what detects steering positions, such as a 
relative angle from the steering movement magnitude and the rectilinear-propagation state of 
vehicles. 
[0014] 

[Function] The direction of the present vehicles is detected by the direction detection means, and the 
relative angle between the directions of a course especially in a crossing is computed. The image 
position of directions voice is determined according to this relative angle. This relative angle changes 
every moment with steering operation, and also moves the image position of directions voice one by 
one. Thereby, an operator can hear directions voice from the direction which should always advance. 

[0015] 

[Example] Drawing 1 is the block diagram showing the whole voice navigation equipment 
composition by one example of this invention. As shown in this drawing 1 , voice navigation 
equipment is equipped with a processing imit 4, the input unit I connected to this processing unit 4 
through various interfaces, respectively, storage 2, current position detection equipment 3, image 
display equipment 12, a voice synthesizer 5, a control amplifier 6 and the steering sensor 13, and two 
or more pairs of right-and-left loudspeakers 7a and 7b connected to a control amplifier 6. 
[0016] A touch panel or a keyboard etc. which an input unit 1 inputs positional information, such as 
a destination and a its present location, and is inputted by touching directly the point on the map with 
which it is expressed to the display of image display equipment 12 is used. 

[0017] Storage 2 has memorized tiie traffic information required for course guidances, such as map 
data^ crossing data, and a destination list, and CD-ROM, an IC card, etc. are used. 
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[0018] Although current position detection equipment 3 is not illustrated, it is equipped with various 
direction sensors, such as a receiving set for receiving the electric wave from the beacon installed in 
a GPS satellite or on the street, an optical gyroscope sensor, and an earth magnetism sensor, and the 
vehicle speed sensor, the foil sensor, the steering sensor, etc. Mainly although this current position 
detection equipment 3 determines the current position (coordinate absolutely decided by the position, 
i.e., the LAT, and LONG) of an automobile with a GPS receiving set, it performs fixing with a high 
precision by combining the production-run distance and direction data which were detected from 
various sensors. In addition, in order for 3a to be the antenna of a receiving set and to raise precision 
in drawing, it is arranged before and behind an automobile at two places. 

[0019] The processing unit 4 is equipped with CPU (central processing imit)10 which makes many 
judgments required for the course guidance of an automobile, and makes path calculation, a 
judgment of the direction of a course, etc., and ROM (read only memory)8 and RAM (RAM)9 which 
are connected to this CPU 10 by bus lines, such as a data bus, based on iJie various data from these 
input units 1, storage 2, and current position detection equipment 3. Various programs (navigation 
program) and data required for path calculation or judgment of the direction of a course are stored by 
ROMS. RAM9 is a working memory which stores various data, such as a judgment result of CPUIO. 
[0020] CPUIO checks the current position of an automobile based on the map data memorized from 
current position detection equipment 3 to coordinate data and storage 2, determines the path to the 
destination according to the navigation program of ROMS etc., and judges the direction to which an 
automobile should go. This judgment result is sent to image display equipment 12 and a voice 
synthesizer 5 as an indication signal which shows the direction of a course etc. 
[0021] Moreover, data and the computed path data of the current position checked by CPUIO, the 
map data from storage 2, etc. are sent to image display equipment 12 from CPUIO. 
[0022] Image display equipment 12 consists of a CRT display, a liquid crystal display, etc., and it 
carries out image display of the path computed by the current position and CPUIO of the automobile 
checked by CPUIO on this map while it displays the road map plotted based on the map data sent 
from CPUIO. Moreover, arbitrary visual-sense information, such as a destination list memorized by 
storage 2, can be displayed on the screen of image display equipment 12. 

[0023] in addition — the case where information, such as a new traffic information, is acquired from 
the beacon receiving set of current position detection equipment 3 etc. in processing of a current 
position check, a destination setup, etc. while various data were read into the processing unit 4 from 
storage 2 — the storage 2 from a processing unit 4 — this — new information is added 
[0024] The steering sensor 13 detects the relative angle from the movement magnitude and the 
rectilinear-propagation state of a steering operated by the operator. CPUIO judges the steering 
position which shows whether an automobile is in a rectilinear-propagation state, or it is in the state 
where steering operation of a right and left chip box is made at the crossing etc. in response to the 
detection data from this steering sensor 13. This judgment result is sent to a control amplifier 6 as a 
control signal Q which controls the image normal position. 

[0025] A voice synthesizer 5 is the so-called thing of a recording edit method, the message for 
[ required for course guidance ] the course directions for example "it is the right about the next 
crossing" A word and a clause, such as a "degree", a "crossing", the "right", and "being a direction", 
are beforehand accumulated to the semiconductor memory which is not illustrated as a unit, and 
these words and clauses are edited based on the indication signal from CPUIO, and it compounds in 
the message for course directions. Thus, the compounded sound signal is sent to the control amplifier 
6 connected to a voice synthesizer 5. In addition, in this example, since the directivity of sound is 
secured by the normal position of an image, it is also possible to perform course directions by not 
outputting a sound signal which was not necessarily described above, and outputting a beep soimd 
without a meaning etc. 

[0026] A control amplifier 6 has the line cormected to the right-and-left loudspeakers 7a and 7b, 
respectively, and adjusts the output balance of each line with the control signal from CPUIO of a 
processing unit 4. That is, two or more pairs of right-and-left loudspeakers 7a and 7b are installed, 
and the control amplifier 6 which received the sound signal from a voice synthesizer 5 adjusts the 
order balance in two or more loudspeakers prepared in each of a right-and-left loudspeaker while 
adjusting the right-and-left balance by which divides into the line of right and left of this signal, and 
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a voice output is earned out from a loudspeaker based on the control signal Q from CPUlO Thus 
after adjustmg nght-and-ieft balance and order balance, it amplifies in the power amplification 
sectiM. which IS not illustrated, and a sound signal is outputted to the right-and-left loudspeakers 7a 

[0027] The right-and-left loudspeakers 7a and 7b output the sound signal from a control amplifier 6 
?rotfr.T ''"'"J ^ ""^^""Y' ^^^-^^ ''^^ PJ"««ty distributes to a 

b^rdrresTii^^^^^^^ 

[0028] Next, operation of the voice navigation equipment constituted in this way is explained with 
reference to drawing 2 . In addition, since the picture output in image display equipS 2 is 

stonS t^7""'"u T illustration dlipsfs iJcS oW id t is 

stopped to descnbe the explanation of operation briefly below 

[0029] First if the destination is inputted by the operator from the input units 1, such as a touch 
memonzed by storage 2, and stores it in RAM9 

CPUlO checks [ the GPS receiving set of current position detection equipment 3 1 the current 
position by [ of an automobile ] detecting a position absolutely. The current posifa-on of this checked 

^ioTt, ^''^^7^. ^ °" "^^P P^°««* °° ^ ^'P^^y based on the above ment^onS 

map data in image display equipment 12. "icnuonea 

SltinIZ°j;f ^^^'^^^P^ data and current position data. CPUl 0 determines the path to 

the destination based on the navigation program memorized by ROMS (Step 1). This determined 
path is also displayed on the map in image display equipment 12 aeiermmed 
S^ow S i" f^^f d paA. CPUlO is read from the map data memorized by storage 2, and 
checks the data about the angle or direction of intersectional at which it should next turn (Step 2) 
Specifically, it checks whether the crossing at which it should turn to tiie degree cono^ed it^at 
,uncl^tT**fr^^^^*^^^^^ ^ r'^'P^^'' '""'^ ^ ^ crossroads.?Tjun^Z!a ? 

Ho?o i u ^^""^ P^^'^Se and position the automobile is running now from the man 

data stored m the coordinate data and storage 2 which were detected by the GPS receS sel 3the 
vanous sensors of current position detection equipment 3 (Step 3). In addition &eS of &f 

equipment 3 sent for every predetermmed time, and in image display equipment 12 while this 
Jw^y^d^sX^ '^^^^^^ " "™ — i^^^^^^^^^^ 

[0034] And CPuio calculates the distance to the crossing at which it should turn from the checked 
ciujnt position to a degree (Step 4). and it detects this distance having becom^eS San 
E?t nTlwl approached the crossing concerned (step 5;Y), and after 

pKsti 6^^^^ ^^^^ ^ ^^^^--^ with apredete^mLd voS^output 

place (step 6,Y), the detection daja from the steering sensor 13 are received fSteo 7) That is after 

conSf P°^"' ^"^'^ «ide was Sainted bS^i it 

«^rddt^^^^^^ 

Soufd S^y^t^^^-^r' fi^^^" •'".^S^ P°^'^^°" according to the direction at which it 

^ distance and the crossmg concerned to the crossing concerned based on this and 
outputs the control signal Q which controls the image normal position to a control amplifier 6 (Sep 

Eltke;f7 ' ^ ^"^"""^ ''^^'^ adjustinent so that the output sound signal from 

1 n ^n? A ? ^T^ predetemiined right-and-left balance directed by this cSlitiol 

SnSV ? ''"'T"' of required volume is outputted from tS 

loudspeaker of a required position (Step 9) H-^^cu uum mc 

Kl;i.?r ^'Jfu * ^5^"^*^°" directions with voice is completed in Step 9, it returns to Step 
OMsf Hert f u^"""' ^'^^"^^"^ ^^P^^^^'* it ^ves at the de^tinatiT^ ^ 
[0038] Here, the technique of the image static control in Step 7 or St^ 9 is explained still more 
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concretely with reference to drawing 3 or drawing 8 that it should turn left at the next crossing. A 
check of that the distance to the crossing concerned approached predetermined distance, for example, 
300m, adjusts the output voice level of each loudspeaJcer so that the directions voice "it is the left 
about the next crossing" may be heard by the operator from the method of the forward left in the 
direction approach at which it should turn, i.e., this case. For example, it sets up so that the directions 
voice of predetermined volume may be outputted only from the loudspeaker installed in the 
dashboard left-hand side of an automobile or the output level from this loudspeaker may become 
large rather than the output level from other loudspeakers. 

[0039] The guidance with directions voice is substantially performed continuously imtil it completes 
left turn from this time. And it is recognized by the operator as an image accompanied by a sense of 
distance to a crossing by controlling so that the normal position of an image or sound approaches 
gradually from the method of the forward left as the next crossing at which it should turn approaches 
( drawing 3 ). This is realized by enlarging gradually volume from the loudspeaker of for example, 
tile aforementioned method of the forward left, or moving gradually the loudspeaker which outputs 
directions voice from the loudspeaker of the method of the forward left to the loudspeaker (for 
example, loudspeaker laid under the left front door) of the method of left-hand side. In addition, 
phase processing and the acoustical treatment of voice data can also perform such processing in 
addition to processing in which the volume from a loudspeaker is changed by right and left. This 
technology is shown in official reports, such as JP,3-270400,A, JP,4-30700,A, and JP,55-61200,A. 
[0040] Furthermore, when an automobile runs and it advances into a crossing, directions voice is 
outputted from the loudspeaker of the method of left-hand side (drawing 4). By recognizing the 
image D from the method of left-hand side, an operator knows that the distance to a crossing became 
zero, i.e., advanced into the crossing at which it should turn. In order to make this cognition into a 
still more positive thing, you may change a tone, a pitch, or a description of directions voice etc. 
[0041] Based on this cognition, an operator begins ( drawing 5 ) to cut a steering leftward. The 
horizontal displacement of the position of Image D is gradually carried out toward an operator's 
transverse plane from the method of left-hand side as a steering is cut leftward (counterclockwise 
rotation). Drawing 6 shows the image position A in the steering end vertex of angle. You may 
change the tone of the directions voice at this time etc. 

[0042] Although an automobile is gradually returned to a rectilinear-propagation state, cutting a 
steering from the end vertex of angle to an opposite direction (clockwise rotation), along with this, 
the horizontal displacement of image position A* is fiirther carried out gradually toward an operator's 
transverse plane tiie second half of the steering operation at the time of left turn ( drawing 7 ). 
[0043] And if it has turned at a crossing, steering operation is finished and it returns to a rectilinear- 
propagation state, an image will be orientated at the fi^nt ( drawing 8 ). An operator knows that what 
is necessary is just to go straight on imtil there are the next guidance directions by hearing the 
directions voice from the front image position C. If the tone of the directions voice at this time etc. is 
changed, it can be made to recognize more easily that the guidance directions in the crossing 
concerned were completed, 

[0044] In the abpye explanation, although image mav&m^nt of directions voice shall be performed to 
real timing according to the steering impaction efficiency accompanying steering operation, after an 
operator recognizes movement of an image, by the time it carries out steering operation, some time 
loss will follow by actual operation. Therefore, it is desirable to carry out precedence movement of 
the image to timing [ a little ] earlier than such movement, when having grasped the speed of an 
automobile, the operating speed of a steering, and the relative angle of travelling direction 
appropriately. 

[0045] Although course-guidance operation at the time of left turn was explained above, this reverse 
operation is performed at the time of right-turn. Moreover, even if it is the case where two or more 
roads exist, for example in the directions at which it should turn, such as 5 ****, 6 ♦***, and a 
continuous crossing, when the image normal position moves gradually, an operator can recognize the 
right travelling direction easily. 
[0046] 

[Effect of the Invention] Since the image which outputs directions voice moves accordiiigto change 
of the direction of the vehicles in rolling-stock-run mode, especially a crossing according to this 
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invention, the course guidance adapted to the sense of a direction which an operator senses, or a 
sense of distance is made, and the check of the content of directions can be ensured [ quickly and ]. 

[Translation done.] 
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7 

it. m^Jim<D9filli UctKXtBOiXky vitn>^t\xi* 
[0 03 5] CPU 1 ot«. cn^ttccor. 3tt.^ 

8) . 

(0036] 3>hP-X.7>7*6<i. xe-<>7a, 

10037] A?*7 7^9tC4dl*n:*?5«:J:e-ft'I*tlpn<D 

[0038] CCr, Ay':?:/7<tv*LX'?^»:^9K:to 
-<^rr;<t>^iL.T, a3Ctv»O08<:#JWl^rj|K:|K^ 

[0039] l&^|fe(C J: 'S»i0tiC<O«(jM»e£«r4r 

iW£fr^/i»«»{t{ T 't: < & J: 9 (cmir ^ c ^ 
(cigiii$4i& (03 >• cnii. fctkitmsi&f^o 

\t. A:<t;tt*WWFF3-27 0 400. WBV4-30 

700, i^rais&5-6 I 20 05?c[>5^«cciii3nr(r- 

[0040] S(CSitpA4itt!TOt:52Sj^u:ii^Ofc 



«M¥7-57 190 

B 

[004 1 1 c©i2«5iu:i^-:>t*t:, iil^t^. ;^y-TU 
>^*»5fffl<c*?]0ttrioi 4135). x^r^y^ifmt 

[0042] 2tifTi*<^;^5^T »; > ^wwa^. 
tc4:¥«^ltrr^> <07> . 

[O04 3]-eti:, 3i«j^[4:tt/^»>*7io'cx5^r»j> 
^ (138) o ii«£^{^. iLm>^mm.cipp><o\i^^ 

[0044] }^Xh<WCm^^*-X\t. ifcn*l*<^>«»^ 

i^. «tlH#(CtitCC:>j£<0«llf(3bHf*>ni. /c^A 
[0046] 
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me] mmAMrmii^frcrwmvhh^ 
[07] ^m^whr^mt^^wmx'iyh. 

1 A^ttS ^ 



*2 
3 
4 
6 
6 



10 



7 a . 7 b j:^tr-/; 
10 CPU 

13 A^rD>J^t:>1f- 



[lai] 



[ia3] 



•r^ C. ,f» -If:- ,1 



tow] rn:6fai 

■9' 




[B4] [ia&] (laei [la?] 




.J 
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<7) 



[02] 




S7 
58 



J 
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